The negative inotropic effect of neuropeptide Y on the ventricular cardiomyocyte.
The effect of neuropeptide Y (NPY) on cell contractions of ventricular myocytes isolated from the adult rat heart was investigated. Maximum changes in cell length (dL) during stimulated (0.5 Hz) contractions were determined in presence of the phosphodiesterase inhibitor Ro 20-1724 (0.5 mM) and adenosine deaminase (5 U/ml). Under these basal conditions NPY (10(-6) M) reduced dL by 39% of control. Isoproterenol (10(-6) M) increased dL by 105% of control; the EC50 was 2 x 10(-9) M. NPY reduced the increase in dL achieved by isoproterenol in a dose dependent manner. The IC50 value was 1 x 10(-9) M and NPY (10(-6) M) produced complete inhibition. In the absence of the phosphodiesterase inhibitor the IC50 was 4 x 10(-9) M. The EC50 of isoproterenol and IC50 of NPY producing accumulation of cAMP in myocytes (Millar et al. 1988) exceeded the respective values of dL by one order of magnitude. Prior treatment of the myocytes with pertussis toxin abolished the potency of NPY to antagonize the increase in dL by isoproterenol while not interfering with the response to the beta-agonist. These results demonstrate a negative inotropic effect of NPY on the ventricular myocardial cell. Complete abolition of the effect of NPY by pertussis toxin indicate that this effect is mediated by a sarcolemmal receptor for NPY linked to adenylate cyclase via an inhibitory guanine nucleotide binding protein.